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1. Scope/JE
This document describes the product specification and using condition of the Lithium ion battery supplied by AEC
(Apower Electronics Co.,Ltd.).
ARSCAFHR T T 2R B D' o 1A BR A w2 AR 1 e AL 7 e PR R B A T 2R A
2. Product/f=
2.1 Name : Lithium Ion Battery
% PR PR TR

2.2 Battery model FEjthZH 715 AEC541328
Product Descriptionj™ {1 ffii&s: 1S1P (Cell+PCM+Wire)
PCM R4 : HF2040AM
3. Specification /7= Fh ¥
Item Specification
WiH FAE
3.1
Nominal voltage 3.80 v
FRAR LR
Charging the battery at constant current 0.5C to 4.35V, then
32 charging it at constant voltage 4.35V till 0.025C. Standing
Rated capacity 183 mAh within lhour, the battery will be discharged to 3.0V at 0.2C.
WERE 0.2CTHIRL T HLA24.35V, T4.35VIHE 78 H1220.025CH L.
FrEANEIE N, [ LL0.2CH R 2 3.0VEE
13 The specifications include cell, PCM and wire.
B. tterv imped - 150 Q measured at AC 1kHz, 25+3°C.
attery impedance m . . , .
T = TR ZHENAC 1kHz, 25£3°C, HLETHIML, RPIR.
FEL VL 2H P B .
3.4 As of shipment.
Shipment voltage 3.85~40 V
B L I R
3.5
Limited charging voltage 4.35 \Y FEHEF L HJE (Charging Cut-off Voltage)
75 L BR ] A
3.6 Ambient Relative Charging Limited charging
Maximum Charging Current temperature humidity current voltage Cut%;ﬁf_t%lﬁrjin%(;fi v
K 78 HL LA IR FERTR T 78 L R 78 R PR A i s :
0°C ~ 15°C 65+20% Max. 0.2C Max. 4.00V 0.025C
15°C ~ 45°C 65+20% Max. 0.5C Max. 4.35V 0.025C
3.7
Recommendation Charging Current 0.5C 91.5 mA
T 78 R FLI
3.8
Recommendation Discharging Current 05C 91.5 mA
R TR R FELIA
3.9
Maximum Discharging Current 1.0C 183 mA -20°C~60°C ; 65+20%RH
>IN G R
3.10 3.0 V. Cell standard cut-off voltage/ it by & &% L1 Hi &
Discharge cut-off voltage
G A 2.8 V. Typical low voltage for discharge protection/ % J& it H £ Hi e ML U 4E
3.11
Operating temperature Range -20~60°C
(Discharging) #AEREEE Gt
312 -20°C ~ 45°C in three months
S.tora e envi ¢ 25+3°C over three months
o, O/gs tatev(:?:;‘:re‘;) Humidity: 65+20%RH
e B (s0%h X FEAEIES N H e IRE-20°C ~ 45°C, IRE65£20%RH
’ EAE SRS H R E2523°C, HibE65£20%RH
3.13
Battery weight (Approx.) 4.0 g
M KA E A
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4. PCM/fRH 1R
4.1 PCM SPECIFICATION (Testing condition: TEM=25"C, RH<X90%)/f£ 47 B IHE (MR 26 1. 25°C, FHXHEE <90%)
No. Items Specifications/A %
FFs e Min. | Typical Max.
Over-charge detection voltage(V)
1 . . 4.375 4.400 4.425
AR R (V)
Over-charge detection delay time(s)
2 . . 0.8 1.0 1.2
A FEORIFAE RS (s)
Over-discharge detection voltage(V)
3 L . 2.75 2.80 2.85
ARG HLE (V)
Over-discharge detection delay time(ms)
4 L 102 128 154
TR ARG AE T (ms)
Over-current detection discharge current(A)
5 ST . 2.0 4.0 6.0
BRI RR Y (A)
Over-current detection delay time(ms)
6 s . 6.4 8.0 9.6
EFRORSSE I (ms)
; Current consumption operation mode(uA) e 6.0
TAERS HFEH L (uA) '
g Current consumption power-down mode(uA) o1
PRER IV FE HLIL(uA) '
0V battery charge function
9 . Available/ R0 ¥
OV Fth 78 HL D) g
4.2 PCM SCH/R4 i J5 2 &
B+ P+
R1
5VDD 4NC (—
Cl /— Ul
I;——— 6:VSS 2VM
o 0
A O
- M
EEEE § R2
= & B
uz
7 la s
B- | P-
.
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4.3 Bill of PCM/fR BT B
No. Description Symbol Model Vendor Q'ty
5 Eitipa FRiR LERs ] R B
1 IC Ul S-8261BAM Seiko 1pcs
WNMD2179 WILL
2 MOSFET U2 Ipcs
CJL8820 for second source JCET
) YAGEO/Skywell/
3 Resistor R1 330Q UniOhm/RALEC Ipcs
. YAGEO/Skywell/
4 Resistor R2 2kQ UniOhm/RALEC Ipcs
) YAGEO/Skywell/
5 Capacitor Cl 0.1uF UniOhm/RALEC Ipcs
4.4 Layout/fi £k
Top Layer
- - '
s
[
u
Top Solder = = - - "
= ]
=a — L =
[ ]
=] = = =
]
Top Overlay ° ®
N— S—
Bottom Layer
Bottom Solder
Bottom Overlay
AEC Confidential Proprietary 4/12 V02
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5. Outward appearance and Dimension /4M 4 F14p# R ~f

1.5%£0.5
P+(Red|
P-(Bluck]
20+3
PCM
&5
oo - =% 8
MAX 28.5 =% £
S < 3
J -
MAX 13.5 MAX 5.4
Unit: mm
Bill of Battery/ L jth 25 75 5.
Item Name Model Specification Quantity Remark
FFs HFR s FAk iR M= T
Cell
1 H 3t 541328 38V 183 mAh 1
PCM
2 . HF2040AM 4.40V/2.8V 1
PRI
Wire
3 T4 AWG32 UL3302,Red,Black 2
4 Tape 60um Kapton
e i
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6. Test method/ MR J7 1%

6.1 Standard environmental test condition/{l i 2% 14
Unless otherwise specified, all tests stated in this BATTERY SPECIFICATION are conducted at below conditions.
Temperature: 25+3°C; Relative humidity : 65+20%; Atmosphere pressure: 86kPa~106kPa.
BRAF BT Ah, AR A5 b BT A 7E LR A5 R g AT
WA 25+3°C; MHXHREE: 65+20%; KUK JI: 86kPa~106kPa.

6.2 Measuring Equipment/Jl| & 3% 5% & 3K
Requirement of voltage meter: The accuracy is not less than £0.5%.

N8 P IS PR ASCR HE B B AR T20.5%,,.
Requirement of ampere meter: The accuracy is not less than £0.5%.
N PR UAL AR HE AR B2 N AMVIG 74£0.5%.
Requirement of time meter: The accuracy is not less than +0.1%.
N2 N ) PR ASCR HE AR B2 AR 50,1 %.
Requirement of thermometer: The accuracy is not less than+0.5°C.
I AR HERA B ANIK T7+0.5°C.
Constant current resource is constantly adjustable, which alters within £1%.
TRV A L IAEE 72 P I7E 78 R O R AR o, B AR A A1 %V L Y.
Constant voltage resource is constantly adjustable, which alters within £0.5%.
5 P8 4 FEL S T, H P P AR A DA0.5%.
7. Visual Inspection/4t3t
There shall be no such defect as scratch,flaw,crack,and leakage,which may adversely affect commercial value of the battery.
AFVFE AR Ve RE RSP BR G, e, R, HRAE.
8. Cell Performance Specification/ .t 1 B 4%

8.1 Cell Electrical characteristics

HLPERE
Items Test Method and Condition Criteria
Charge to 4.35V with 0.5C, then go on charging with constant voltage
8.1.1 4.35V till charge current declines to 0.025C .
Full charge /
LGN LLO.SCHURHEIR 78 2£4.35V, F4.35VIE K 78 #1 % #1377 10.025C.
The capacity means the discharge capacity of the battery that was
8.1.2 discharged to 3.0V with discharge current of 0.2C within 1h after the full
Rated capacity charge. = 183 mAh
WER R - - \ e e
PRI 78 LIS 1/ AT 0. 2CREIATICAE s TR AS3. OV RO A
813 Cycle life is the capacity of the battery that was repeated 300 cycles with
RT Cycle life full charge and then discharging to 3.0V with discharge current of 1.0C. . =80% .
AR A " \ \ — Minimum capacity
FLHL 7 78 LS BALOCTREE 3.0V, FEF AR 300K (IR L 7 o
Temperature capacity test is the discharging ability at 0.2C of the battery in different temperature as
follow after fully charged in a temperature of 25°C ,the time between charging and discharging must
beyond 3 hours.
T r;‘perature LA FRBBERAL, WS CHIER( T IR, { FRATRILIE FI02CH
capacity test EIOVIAR. WRFE AR IR A R — IR AT, SR A P (R R e ) R 2 3/
T RE Charge temperature Discharge temperature
78 H JCFRL it
550 -10C 0C 25C 60°C
=60% =80% 100% =95%
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The fully-charged battery stores under the conditions as Item 6 for 28
8.1.5 days and discharges with 0.2C till 3.0V. Testing the capacity after the Capacity
Self-discharge discharge. >820%
P&l T 78 LS AE TN BB 6 TSR R Il 1 F A7 28K, A0 2CTR L &2 Minimum capacity
3.0VIAE .
The battery store at different SOC, the initial capacity VS time (25°C)
SOC HLHIAN A ep FIRAS SR AF N A7, VAR BEREIN (M2 fe s (25°C) »
if RS Storage duration
rys— 3 months|6 months| 9 months 12 months
R d it
Approx. 50% charge (e OC/O)V eg %0 ;}f(’gzy 95.00% | 93.00% | 91.00% 90.00%
A KA 2
8.1.6 state (3.80<OCV'=< Recovered impedance
Storage characteristics 3.88V) (%) HIEE = 120.00% [ 130.00%| 135.00% 140.00%
A kAT 2%
R -
T Approx. 70% charge|  Recovered eapacity | o, o0 | ee 00% | 86.00% 85.00%
¥ (%) HEWEFE
state (3.88<OCV= Recovered impedance
0 0, 0, 0,
4.00V) (%) RIS % 125.00%135.00%| 145.00% 150.00%
R -
Approx. 100% ecovered capacity | o 1000 | §5.00% | $2.00% 80.00%
(%) FEKEE
charge state (4.00< Recovered impedance
< 0 ) 0 0
OCV<4.35V) (%) HIEE % 130.00% | 140.00%| 150.00% 160.00%
8.2 Mechanical specification/HLI4E
Items Test method and condition Criteria
Batteries are firmly secured to the platform of the vibration machine
without distorting the batteries in such a manner as to faithfully transmit
the vibration. The vibration shall be a sinusoidal waveform with a
logarithmic sweep between 7 Hz and 200 Hz and back to 7 Hz traversed
in 15 minutes. This cycle shall be repeated 12 times for a total of 3 hours ]
8'_2 1 ) for each of three mutually perpendicular mounting positions of the cell. No explosion, no fire,
Vllzrauon test One of the directions of vibration must be perpendicular to the terminal no leakage. L
$ 3 face. U, Rk, R
PRI L AT F I 2 R B AEIRBIML b, PTSZARBIN RS2 T, gt
THZzHN200Hz [ #5 3)) 5 [0 2 THZ A0 BEA 50 15min. X —id
ZRAE =/ HAH 2 B R 222 D7 AL B — T R B AT 1240, &
NI 3he o —ANIRBN S ) 6 25 S 1 T L
8.2.2 The cell is to be dropped onto concrete ground from a height of 1.0 meter .
Drop test six times . No explosion, no fire
e . ABIE, Ak
BRTE HIB L. OmE Ak B H & TR LR b, L 761K,

8.3 Cell safety HLith 224k

13042°C, FHAE13082°C U R ARH 10540 .

Items Test method and condition Criteria
The pressure on the surface of the fully charged cell do not stop being
931 raised until 17.2 Mpa when the cell is crushed by two flat surfaces.(Max.
C' : b test 13kN) No explosion, no fire.
NS W e \ . KU, Ak
FrIk T 78 PR R AR TP AR BT s o 5% R IR R R H 58 9 17.2Mpa, B KA L )
NI3KN. ik S AR RN L
The temperature of the baking box which contains cell is raised to 130+2
832 C at a rate of 5°C/min and remains at this temperature for 10 minutes. )
Heating test No explosion, no fire .
3 - . ‘ ‘ \ ANEENE, Ak
ki W7 HL M E R R AR ] SRR LAS C /min TR R T 2 )
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After full charge, the positive and negative polarities are connected
833 : : : .
o together by a copper wire whose resistance is 80£20mQ. No explosion. no fire .
Short-Circuit test P ’
E e . . U, Ak
B i 7 P FEL Y P80 20m @ FR BEL A4 3 4 e L I 70 8 Fh Vb AL
AT % i
834 The cell is overcharged to 4.6V with a current of 3C and then charged
Over-charge test with constant voltage 4.6V until continuous charging time to 7 hours. No explosion, no fire .
) R, ARk
L7 I CE3CHEE I Tl 5 4.6V, B E 78 I IAFI7 /i,

9. Charging/FaH
Charging current and charging voltage should be less than specified in the BATTERY SPECIFICATION.
The charger shall be designed to comply with BATTERY SPECIFICATION.
It is dangerous that charging with higher current or voltage than Product Specification may cause damage to the battery
electrical, mechanical safety performance.
78 HL R 78 L F s AN R AR RS 5 b T L R KB
FEHLAS BT R AL AR TS E R
A5 P R A A 5 SR HRL AT L TS Y PRI AT R 51 S F L SR TR R PR RE S LR RE AT 22 2 1 E A il AL
10. Warranty/ & fiA£R-E

Period of warranty: 12 months after shipment;
77 i DR 5T 24 H A BRI R Sk 5 124 H
Range of warranty: Operating within the specified current , voltage ranges and working temperature range, the battery

performs normally without swelling, OV and electrolyte-leaking. Battery damage caused by misus
or incorrect storage cannot apply the Warranty.
If the life cyle meets the requirement of the Specification, the battery is invalid in advance.

P T FE R 5E B 78 F3CFE PRV B IR S . TR A5 1 A ) B A7 TR A A T e AT kAT 78
B, TR, BRI BTG, AN 7 P AR BT (5% 9 PR
LI FG dr ik RS B E, AR AT ORI

11. Liability/7= & Ft4E

Please use the Lithium ion batteries supplied by AEC under the product specification .It may cause

fire or expansion if the cells are used incorrect .We(AEC) will not guarantee the safety unless the cells are used

under the product specification.

T 25 ] 55 0 4% R BT (AL R RIS 15 W A0 BT B Py 2 2 ORAE T AR DG F A PR A AR P~ it . AN IERf s

R, FRES SBORMMIERESH . K B KSR . X207 R AR 150 B 15 DAAR S 50 T Ak e

J7 2R D LA PR o m AR UE FfSE 1 R A 22 e

12. Identification/gfi AR (4D EFFIR
Warnings would better be marked on the surface of the battery which is tied up by certain cells:
*Using the charger designated by the manufacturer(AEC).
*Don't throw the battery in fire or heat it .
*Don't short-circuit by connecting the positive and negative polarities together.
*Don't disassemble the battery or change its structure.
PRI HE R (4D, SRR () EARICA T E S
IR GRS 7D 4RERI 7S A
AR ERE R PN b O FL DA
AR LK A IE SO B
R, S (D 45K,

AEC Confidential Proprietary 8/12 V02
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13. Notice for Designing Battery /Eaith4H ¥ i & IR
13.1 Battery design
H I 2H BTt
13.1.1 Battery shell should be with enough mechanical strength, to protect the inner cell from mechanical shock;
R AP 5 A 8 FRIATUBR 8 B2 DA DRALE P9 9 i it S e AU A 5
13.1.2 No cell movement in the battery should be allowed;
HLIANMSE TS NG 305
13.1.3 No Sharp edge or bulge components should be inside the pack containing the battery;
B e P 22 25 FL L R RS AN LA A (1032 A BT
13.2 Avoid some components to contact the edge of packing foil of batteries ;
T A, 5 LT L AL A AR S 1 1 G e f
13.3 Tab connection
FLB PR IE 12
13.3.1 Ultrasonic welding or spot welding is recommended to connect battery with  PCM or other parts;
SR P P VR R B RUE BRI R H it 5 DR P B A R L e 3
13.3.2 The tab is not very firm. Don’t bend the tab. especially the positive pole. It will rupture easily;
AR FE O USRI+ 8, B IraE Wi, IO R IR E 25 R 2 S Ik H

13.3.3 If apply manual solder method to connect tab with PCM, below notice is very important to ensure battery performance:

A EAE, SUE R LR HEI,  PAORAIE I ) D HE -
1). The solder iron should be temperature controlled and ESD safe;
HEBR R B2 T EL i R
2). Soldering temperature should below 350°C;
ISR RN 1%/ T 350°C;
3). Soldering time should not be longer than 3s ;
PRI (A AN BRI 3 A,
4). Soldering times should not exceed 3 times ,secondary welding should be done after the poles are cooling;
BIRIREANRERET 3 IR, I AHEAR HV J 5 FRREAT IR %
5). Heating up the cell is strictly prohibited, and the cell will be completely destroyed at 100°C.
AL EENA A, T 100°C 2 SRR BRI,
6). Don’t let the electric iron contact the surface of the cell.

Z8IE U RSk A R T R TR

AEC Confidential Proprietary 9/12 V02
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Please use the battery according to the provisions as below ,Incorrect using of the battery may cause fire or

expansion, and destroy its performance.

TEHF AR B PR DT S A i, AN IR T RE & S BRI RS B KEE, FEIK T AR
P E SRABIA HLi o

14. Warnings 2%

14.1

14.2

14.3.

14.4

14.5

14.6

14.7

14.8

14.9

14.10

14.11

Don't throw the battery in fire or heat it or store it in high temperature place ;

B 70K BN K, B0 B N, E 20 FE il A

Don’t operate or use the battery under high temperature or next to the heating material;

10 LR SRR SR 8 P . 28 LS H ISR S A o

Don't fix the positive and negative of the battery reversely to the electrical equipment ;

2% P IR 208 1B AR S 3% 5

Don't connect the positive and negative polarities by metallic conductor such as a metallic wire;
H2) R IR IE AR T & Em A ('3 4) BRERE T 7 Al Rt A K

Don’t impact or scrape the surface of the battery by spiculate parts;

25 15 HI 0 Al e ) 42 P b R T

Don't stab it with a needle,beating,treading,fold or other way;

)RR AVERERGT . P OUERES . e e U7 SO i AT e

Don’t drop or fling the battery randomly;

ZRIEEA YR . Pl R

Keep the cell sealed!(Don't open or deform folding edge, don't bend or fold sealing edge,etc);
TH VA RS B (BRI IL . B E1L5%);

Don't disassemble the battery or change its structure!;

THZIELIT R, 16 270 Bl R S F T A A

Don't throw the battery in water, please keep it from humidity.

T )R BTN K Y, A7 I VA S A T AN 52

Don't connect negative potential with the pouch. sealing edge

RSO SRR R .

folding edge \\\///
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15. AttentionjE &

15.1

15.2

15.3

154

Please use the qualified equipment to charge and discharge the battery, and follow the right instructions.
FERRHLI IS Z) AN A e, JFRAR IR A (045 F 5 1

Don't use batteries of different types or batteries supplied by different manufacturer together. Don't use the old and
new batteries together.

HIRAFE K BN RS 25 1 e s DA ST TH R v S

Don't charge or discharge the hot, inflation, distorted or electrolyte-leakage battery.

R A AT BRI R 7 P R TR

Don't let the battery over-charge or over-discharge.

FEFEHOLRS, AR AR B S iRt

16. Reminding$2 iz

16.1

16.2

16.3

16.4

16.5

16.6

Don’t use the damaged batteries (the sealing edge was damaged, the pack was damaged, the electrolyte leakage,
etc.). If the battery heating when using, go far away from the battery, it may avoid unnecessary damage;

ZRAEAE ] SR (1 A (Rt 1 s A5 IR, A e RS, i 1) P AR, PR TR S5 ). 4R R I S SRR B

Tt R A ST B8 1 1% R It DA aih AN i B A

Theoretically, there is not flowing electrolyte in the battery, but if the leakage of electrolyte happen, or the electrolyte
splash down to the skin, eyes or other parts of the body, wash with water and go to hospital immediately;
REMHE T b B 1S EAFAEG AN A H MR (E 0 — A ARG T2 ik 21 BB . MR MG BB AR L e A,
37 BV RS 7K e R st 1=

The batteries supplied by AEC (Apower Electronics Co.,Ltd.) had passed the QC before sales, if there is any abnormal
problem such as unidentified heating,expansion and peculiar smell,please contact with us;

R B B AT QO ™ ¥ i &, e 7 R DU it A R I R R IR, E S AR AR

The inspection for IQC of customer should be done within 7 days after the batteries have been received.
FWEIRILE, NMAETR N S EEEHR 5 .

If single cell voltage is less than 2.5V, and can't be charged to 3.0V with current 0.2C within 30min, then should stop
charging, and the battery shouldn't be used again.

24 B b L RS 2.5V HLBL0.2C AR FEL3 075 b B R s P SR TS AR B34 3.0V, A e r, R AR L T A A

The battery stored beyond three months should be charged to 3.7~3.9V/cell with constant current at 0.5C .
RS = A H 5RO HLb A 0.5CHLIA 78 B 22 B B HLHE3.7~3.9V
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17.Package/fL3%

Package sketch map/ 02575 =

1 —
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